Development of a Thermofluor assay for stability determination of membrane proteins using the Na(+)/H(+) antiporter NhaA and cytochrome c oxidase.
Crystallization of membrane proteins is very laborious and time-consuming, yielding well diffracting crystals in only a minority of projects. Therefore, a rapid and easy method is required to optimize the conditions for initial crystallization trials. The Thermofluor assay has been developed as such a tool. However, its applicability to membrane proteins is still limited because either large hydrophilic extramembranous regions or cysteine residues are required for the available dyes to bind and therefore act as reporters in this assay. No probe has been characterized to discriminate between the hydrophobic surfaces of detergent micelles, folded and detergent-covered membrane proteins and denatured membrane proteins. Of the four dyes tested, the two dyes 1-anilinonaphthalene-8-sulfonic acid (ANS) and SYPRO Orange were systematically screened for compatibility with five detergents commonly used in the crystallization of membrane proteins. ANS showed the weakest interactions with all of the detergents screened. It was possible to determine the melting temperature of the sodium ion/proton antiporter NhaA, a small membrane protein without large hydrophilic domains, over a broad pH range using ANS. Furthermore, cytochrome c oxidase (CcO) was used to apply the method to a four-subunit membrane protein complex. It was possible to obtain preliminary information on the temperature-dependent denaturation of this complex using the dye ANS. Application of the dye 7-diethylamino-3-(4'-maleimidylphenyl)-4-methylcoumarin (CPM) to CcO in the Thermofluor assay enabled the determination of the melting temperatures of distinct subunits of the complex.